, plotted from one of these studies, more clearly demonstrates the discrepancy in the urine and serum specific activity values. The difference between them diminished each day after administration of calcium 47 until it was not significant by the 4th or 5th day. In Fig. I , the specific activities of the serum and urine Dialysis of the blood serum obtained 24 hr after calcalcium are plotted on a semilogarithmic scale against cium 47 was administered to the subject resulted in a time in hours after intravenous injection of a tracer dose decrease in the specific activity of the serum calcium of Ca47C12 into a human subject. The specific activity 47. These data are presented in Table 3 . The initial of the serum is represented with open circles; that of specific activities, the specific activity after dialysis, the urine is represented by closed circles. In the reprethe percentage decrease, and the calculated ratio of sentative study shown, the specific activity of the urine dialyzable calcium 47 to calcium 40 are tabulated. The calcium was higher than that of the contemporary serum average percentage decrease in nine studies was 19.4 =t: initially.
RESULTS

In
The difference disappeared by the 4th day after 3.4, corresponding to an average ratio of dialyzable the isotope was given. The results of a total of 24 studies calcium 47 to calcium 40 of 1.26 rt 0.06. Blood obwere essentially similar but were less consistent when a tained at longer intervals after the administration of chemical method of urine calcium analysis was emcalcium 47 (i.e., 2, 3, and 4 days) was also studied and ployed.
yielded similar results as reported earlier (2 The diminution in serum calcium specific activity was related to the relative volume of fluid against which the serum was dialyzed.
As Fig. 2 illustrates, equilibrium dialysis resulted in a minimal change (7 %). Increasing the volume to 7.5-, 40-and roe-fold, respectively, resulted in progressively greater declines in specific activity. On the other hand, in urine, the values are those found in a I 2-hr collection period in which the specific activity of newly formed urine was lower at the end than at the beginning.
The question is whether the urine calcium 47 specific activities were in fact really higher than those of the contemporary serum during the first few days, or whether the differences in method of plotting individual blood values in contrast to average values for urine obtained by mixing up all the urine in the collection period, introduces an artifact. Since the urinary specific activity is falling continually, it is evident that the specific activity of the urine produced initially must be greater than the mean value obtained by mixing all the urine produced over a 12-or 24-hr collection period.
The serum values at the beginning of a collection period, as can be seen in Fig.  I and Table I , are usually less than the mean value in urine in the first g6 hr after isotope administration. Whenever this is the case, it is evident from visual inspection of the plotted data, and without discussion of the algebraic treatment of the data, that urine specific activity exceeded serum specific activity at a point in time; namely, at the start of the collection period in question. Whenever the specific activity of urine at a certain point in time exceeds that in serum, it means that at this time, renal clearance of calcium 47 exceeded that of calcium 40.
A question next arises concerning the simple formula given in the caption of Table  2 , which was used to calculate the mean serum value during a urine collection period. This formula applies to exponential functions in which the rate of change of the data is determined by one exponential, the semilogarithmically plotted points lying on a straight line. In the early part of our curves, however, the points do not lie on a straight line, indicating that there is at least one more rapidly decaying exponential component in specific activity. The correct formula when there were two exponents is where S = specific activity at time t, and X and Y are exponential functions of the specific activity at time t and t + 12 hr, with different time constants. The greatest error in using the simple formula occurs in the 1st day after calcium 47 administration when the serum specific activity values lie above the straight line formed by the later points and then extrapolated to zero time. We have not used data from 0-12 hr because of this difficulty. In the 12-to 24-hr period, the error using the monoexponential is of the order of I .5 %. This is illustrated by the data of the curve in Fig. I , where at 12 hr, S, X, and Y were respectively 40.5, 2, and 38.5. At 24 hr, they were, respectively, 36, o. 12, and 35.88. The mean value calculated for S by the simple formula was 38.3, whereas that calculated by the more correct formula is 37.7. The calcium 47 clearance at this time then becomes I .gI instead of I .88. After 24 hr, the points appear to lie on a straight line and the value of X is negligible.
In many studies, the data described a straight line from the I 2th hr onwards.
Perceptible deviations at 12 hr, which occurred in a few studies, were smaller than that in Fig. I and contributed an error in the same direction, namely of lowering the value of the specific activity and consequently raising that of the calcium 47 clearance. That is, insofar as the simple formula is in error, the earlier calcium 47 clearances in Table I 
